Abstract. Let R be a 2-torsion free prime ring, and let J be a nonzero Jordan ideal and a subring of R. In the present paper it is shown that if d is an additive mapping of
Introduction
Throughout this paper R will denote an associative ring with center Z(R). Recall that R is prime if aRb -(0) implies that a = 0 or b = 0. As usual [x, y] and x o y will denote the commutator xy -yx and anticommutator xy + yx, respectively. A ring R is said to be 2-torsion free, if whenever 2x = 0, with x G R, then x = 0. An additive subgroup J of R is said to be a Jordan ideal of R if u o r € J, for all u G J, r € R.
An additive mapping d : R -• R is called a derivation if d(xy) = d(x)y + xd(y), holds for all pairs x, y G R. An additive mapping d : R -> R is called a Jordan derivation if d(x 2 ) = d(x)x + xd(x)
holds for all x G R. Obviously, every derivation on a ring R is a Jordan derivation. The converse is, in general, not true. A well known result due to Herstein [6] shows that every Jordan derivation on a 2-torsion free prime ring is a derivation. A brief proof of this result is presented in [4] . This result was generalized by many authors (cf. [1] , [2] , [3] &; [5] ). In the present paper, our objective is to generalize this result for derivations defined on a subset of a prime rings. We begin with the following lemmas which are essential in developing the proof of our theorem. 
LEMMA 2.6. Let R be a 2-torsion free ring and J a nonzero Jordan ideal of R. If d: R -> R is an additive mapping satisfying d(u 2 ) -d(u)u + ud(u), for all u £ J, then the following hold:
(i) d(uv + vu) = d(u)v + ud(v) + d(v)u + vd(u), for all u, v £ J. (ii) d(uvu) = d(u)vu + ud(v)u + uvd(u), for all u,v £ J.
(iii) d(uvw + wvu) -d(u)vw + ud(v)w + uvd(w) + d(w)vu + wd(v)u + wvd(u), for all u,v,w G J.
Proof, (i) By the definition of the Jordan derivation, we have
Linearizing (2.1), we get
On the other hand, we have
Comparing (2.2) and (2.3), we get the required result.
(ii) Replacing v by uv + vu in (i), we get
On the other hand we have
Comparing (2.4) and (2.5) and using the fact that char R ^ 2, we get
= d(u)vu + d(u)vw + d(w)vu + d(w) vw + ud(v)u + ud(v)w + wd(v)u + wd(v)w + uvd(u) + uvd(w) + wvd(u) + wvd(w) for all u, v, w G J.
On the other hand, we have On comparing (2.6) and (2.7), we get the required result.
LEMMA 2.7. Let R be a 2-torsion free ring and J a nonzero Jordan ideal and a subring of R. If d : i? -• R is an additive mapping satisfying d{u
Proof, (i) Since J is a subring of i?, for any u,v G J, uv G J and hence our hypothesis yields that
Replacing w by uv in Lemma 2.6(iii), we get
d((uv) 2 + uv 2 u) = d(uv)uv + uvd(uv) + d{u)v 2 u + ud(v)vu + uvd{v)u + uv 2 d{u) for all u, v G J.
d((uv)uv + (uv)vu) = d(u)vuv + ud{v)uv + uvd{uv) + d(uv)vu + uvd(v)u + uv 2 d(u) + uvd{uv) + d(uv)vu + uvd(v)u + uv 2 d(u) for all u, v G J.
Comparing (2.9) and (2.10), we find that
(d(uv) -d(u)v -ud(v))uv = (d(uv) -d{u)v -ud(v))vu.

That is 5(u,v)uv = S(u,v)vu and hence 5(u, v)[u, v] = 0, for all u, v G J. (ii) Replace w by vu in Lemma 2.6(iii) and use the similar arguments as above, to get [u, v) -0. But in view of Lemma 2.6(i), S(u, v) + S(v, u) = 0 i.e. 6(u,v) = -S(v, u), and hence we conclude that [tx,
v) = 0, for all u,v G J.
(iii) From Lemma 2.6(iii), we have
d(uwv + vwu) -d{u)wv + ud(w)v + uwd(v) + d(y)wu + vd(w)u + vwd(u),
for all u,v,w G J.
Replacing u by uv and v by vu in the above relation, we have
(2.11) d{u(vwv)u + v(uwu)v) = d(uv)wvu + uvd(w)vu + uvwd(vu) +d(vu)wuv + vud(w)uv + vuwd(uv), for all u,v,wG J.
Since vuv E J, for all u,v E J, application of Lemma 2.6(ii) gives that Ui8(a) C R. Replacing U by UUi, we may assume that U5(a) is a nonzero left ideal of R. Since u8(a)u = 0 for all it € U, we obtain that L = U8(a) is a left nil ideal of bounded index < 2. This immediately implies that L is anti-commutative (xy --yx). Take a nonzero b G L. Then for all ri,r2 e R, ri6r2& = r^bfab)) = -ri((r26)6) = -r^b 2 = 0. Consequently Rb is a nilpotent left ideal of a prime ring, which is impossible. Therefore 8 is a zero map on J, and d = d is a derivation.
